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Chronic sputum is a troublesome symptom in many respiratory diseases. The prevalence of 
chronic sputum varies from 1 .2% to 13% according to the country. The purpose of this 
study was to estimate the prevalence of chronic sputum and to find its associated factors 
in a general Korean population. We analyzed the data of the Korea National Health and 
Nutrition Examination Survey 2010 and 2011 . A total number of 6,783 subjects aged 40 yr 
or more were enrolled in this study with 3,002 men and 3,781 women. Asa result, the 
prevalence of chronic sputum was 6.3% (n = 430). Significant risk factors for chronic 
sputum by multivariate analysis were: age ( > 70 yr) (odds ratio [OR], 1 .954; 95% 
confidence interval [CI], 1.308-2.917), current smoking (OR, 4.496; 95% CI, 3.001- 
6.734), chronic obstructive pulmonary disease (C0PD) (OR, 1 .483; 95% CI, 1 .090-2.018), 
and tuberculosis (OR, 1 .959; 95% CI, 1 .307-2.938). In conclusion, the prevalence of 
chronic sputum in Korea was in the intermediate range compared with other countries. 
Smoking is a preventable risk factor identified in this study, and major respiratory diseases, 
such as C0PD and tuberculosis, should be considered in subjects with chronic sputum. 
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INTRODUCTION 

Chronic sputum is a troublesome symptom that occurs in many 
respiratory diseases. It is associated with an accelerated decline 
in lung function, increased hospitalization (1), and an increase 
in all-cause mortality (2). The prevalence of chronic cough and 
sputum production consistently augment with increasing air- 
flow limitation (3). A few reports underline that chronic cough 
and sputum production before airflow obstruction can offer a 
unique opportunity to identify subjects at risk for chronic ob- 
structive pulmonary disease (COPD) for an early intervention 
(4). Chronic sputum has been recognized as a result of tobacco 
smoking and exposure to industrial dusts or fumes. Other causes 
of chronic sputum include many respiratory diseases, such as 
COPD, lung cancer, respiratory tract infection, bronchiectasis, 
etc. (5-7). Prevalence of chronic sputum varies from 1.2 to 13% 
according to the country (2, 8-10). However, there are a few stud- 
ies that assess the prevalence and risk factors of chronic spu- 
tum production in the general population, but no report about 
the prevalence and risk factors of chronic sputum in Korea. 

This study was planned to estimate the prevalence of chronic 
sputum and to study its associated factors in a general Korean 
population aged over 40 yr. 



MATERIALS AND METHODS 
Study design and measurement 

This study collected information from the first and second peri- 
ods of the 5th Korea National Health and Nutrition Examina- 
tion Survey (KNHANES V) 2010 and 201 1. KNHANES is a cross- 
sectional survey that consists of a health interview, a health be- 
havior questionnaire, a health examination, and a nutrition 
survey for the general population of Korea (11-14). KNHANES 
subjects include a representative national sample of the Korean 
population who were selected using a complex, stratified, mul- 
tistage probability cluster sampling design (12-14). Participants 
in KNHANES are non-institutionalized civilians. A total of 17,476 
people participated in KNHANES Vin 2010 and 2011. 

Because the spirometry and respiratory questionnaire were 
not performed on adults aged < 40 yr who participated in the 
KNHANES (15), the sample for this study was limited to adults 
aged > 40 yr. The subjects eligible for the present study were 
those who 1) participated in the KNHANES V and aged > 40 yr 
old, 2) had lung function measurements, 3) had a response to 
the question: "Have you had sputum almost every day at least 
three consecutive months one year?" Demographic data select- 
ed from KNHANES V included age, gender, level of education, 
occupation, type of house, smoking status, pulmonary function 
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test, and tuberculosis. 

Chronic sputum was defined as daily emission of sputum 
that lasted for at least 3 months a year, for more than 1 yr (16). 
Tuberculosis included both current tuberculosis and past his- 
tory of tuberculosis. Airflow obstruction was defined as a ratio 
of the forced expiratory volume in 1 second (FEV1) to the forced 
vital capacity (FVC) less than 0.7, using data from pre-broncho- 
dilator test. COPD was defined as airflow obstruction in per- 
sons aged > 40 yr (17). The smoking status was classified as 
never smokers, past smokers or current smokers ( < 15 pack- 
years "light smokers," > 15 pack-years "moderate-heavy smok- 
ers"). Never smokers were defined as subjects who had never 
smoked. Past smokers were defined as subjects who stopped 
smoking at least in the last year, and current smokers were de- 
fined as subjects who continued to smoke (10). Age was catego- 
rized into four classes. Occupation was classified into seven 
categories: managers and professionals, clerks, service and sales 
workers, skilled agricultural, forestry and fishery workers, plant 
and machine operators and assemblers, elementary occupa- 
tions, and unemployed. 



Subjects in the baseline screening 
(n = 17,476) 



Excluded 
Age < 40 yr (n = 



8,317) 



n = 9,159 



Excluded (n = 2,376) 
Without lung function data (n = 2,317) 
The answer to the question on chronic sputum 

No answer (n = 6) 

Unknownness (n = 53) 



Subjects included in final analysis 
(n = 6,783) 



With chronic 
sputum 
(n = 430) 



Without chronic 
sputum 
(n = 6,353) 



Fig. 1. Selection of the subjects included in this study. 



Statistical analysis 

The data analysis was carried out utilizing SPSS version 18 to 
estimate the prevalence of chronic sputum and to evaluate the 
associated factors for chronic sputum. The dummy variable ap- 
proach was used to derive the odds ratio for each of the vari- 
ables, which were of categorical nature, such as age, occupa- 
tion, and education. The dummy variables were prepared con- 
sidering each of the classification within the variable as a sepa- 
rate "risk factor" and the remaining subjects as "no risk factor." 
The multivariate analysis was carried out to study the indepen- 
dent association of the factors, which were observed to be sig- 
nificant in the univariate analysis. Differences in pulmonary 
function parameters between subjects with and without chron- 
ic sputum were examined using independent t-test. 

Ethics statement 

This investigation was conducted according to the principles 
expressed in the Declaration of Helsinki. All examination pro- 
tocols were approved by the institutional review board of the 
Korea Centers for Disease Control and Prevention (No. 2010- 
02CON-21-C and No. 2011-02CON-06-C) (11). Informed con- 
sent was waived by the board. 

RESULTS 

In the 2010-2011 KNHANES Y 9,159 subjects aged > 40 yr were 
included. Among them, 2,317 subjects did not undergo spirom- 
etry and 59 were excluded because of missing or inadequate 
answer to the question for chronic sputum. A total of 6,783 sub- 
jects were eligible for the present study: 430 with chronic spu- 



tum, 6,353 without chronic sputum (Fig. 1). 

Characteristics of the sample population are presented in Ta- 
ble 1. Of 6,783 participants, 3,002 (44.3%) were men. The mean 
age of the participants was 57 yr (range: 40-97). More than half 
of the subjects lived in non-apartment. Most of the males were 
smokers (2,539, 85.3%), whereas most of the females were nev- 
er smokers (3,473, 92.5%). Among smokers, moderate to heavy 
smokers were more than light smokers. The prevalence of COPD 
was 12.9%, higher in men (21.5%) than in women (6.0%). The 
number of subjects with current tuberculosis treatment or a 
history of tuberculosis was 391 (5.8%). 

The prevalence of chronic sputum in the population studied 
was 6.3% (n = 430). Among the subjects with chronic sputum, 
24.0% (n = 103) had a chronic cough. The prevalence of sputum 
and its associated factors are presented in Table 2. The preva- 
lence of chronic sputum was higher in men than in women 
(OR, 2.517; 95% CI, 2.051-3.089), was positively associated with 
age ( > 70 yr) (OR, 1.808; 95% CI, 1.355-2.411), and was higher 
in both past and current smokers than in never smokers (OR, 
1.675; 95% CI, 1.284-2.186, OR, 4.378; 95% CI, 3.489-5.493, re- 
spectively), especially in moderate to heavy smokers (OR, 3.488; 
95% CI, 2.803-4.340). Also, COPD and tuberculosis were associ- 
ated with an increased risk of chronic sputum (OR, 2.580; 95% 
CI, 1.991-3.342, OR, 2.266; 95% CI, 1.650-3.111, respectively). 
The level of education, occupation, and type of house were not 
associated with a risk of chronic sputum. 

The multivariate logistic regression analysis was carried out 
to find the independent factors associated with chronic sputum 
(Table 3), utilizing the factors that were significant in the uni- 
variate analysis. Independent association with chronic sputum 
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Table 1 . Characteristics of subjects included in the study 
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Men 




Women 




Total 




(n = 3,002) 


% 


(n = 3,781) 
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27.2 


1,909 


28.1 




50-59 




862 


28.7 


1 201 


31 .8 


2 063 


30.4 




60-69 
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208 


10.4 


567 


15.2 


875 


13.1 




Skilled agricultural, forestry & 


fishery workers 


426 


14.4 


342 


9.1 


768 


11.5 




Plant and machine operators 


& assemblers 


591 


20.0 


118 


3.2 


709 


10.6 




Elementary occupations 




251 


8.5 


472 


12.6 


723 


10.8 




Unemployed 




681 


23.0 


1,924 


51.4 


2,605 


38.9 


Type of house 


Non-apartment 




1,676 


55.8 


2,186 


57.8 


3,862 


56.9 




Apartment 




1,326 


44.2 


1,595 


42.2 


2,921 


43.1 


Smoking status 


Never smoker 




436 


14.7 


3,473 


92.5 


3,909 


58.1 




Past smoker 




1,413 


47.5 


127 


3.4 


1,540 


22.9 




Current smoker 




1,126 


37.8 


155 


4.1 


1,281 


19.0 


Amount of smoking 


Never 




436 


14.7 


3,473 


92.5 


3,909 


58.1 




Light 




812 


27.3 


222 


5.9 


1,034 


15.4 




Moderate- heavy 




1,727 


58.1 


60 


1.6 


1,787 


26.6 


COPD 


No 




2,026 


78.5 


3,061 


94.0 


5,087 


87.1 




Yes 




554 


21.5 


197 


6.0 


751 


12.9 


Tuberculosis 


No 




2,756 


92.6 


3,583 


95.4 


6,339 


94.2 




Yes 




219 


7.4 


172 


4.6 


391 


5.8 



COPD, chronic obstructive pulmonary disease. 



was observed for age, COPD, tuberculosis, and smoking, but 
not for gender. Because odds ratio for chronic sputum increased 
with age, the older age groups had higher risk. Regarding smok- 
ing status, current smoking was a significantly associated factor 
for chronic sputum. 

Pulmonary function parameters between subjects with and 
without chronic sputum are shown in Table 4. Compared with 
subjects without chronic sputum, significant reduction of FEV1 
(% predicted), FVC (% predicted), and FEV1/FVC ratio were 
found in subjects with chronic sputum (P < 0.001). 

DISCUSSION 

The present study evaluated the prevalence of chronic sputum 
and its associated factors in a general Korean population. The 
prevalence of chronic sputum was 6.3%. Older age, COPD, tu- 
berculosis, and current smoking were independently associat- 
ed with chronic sputum. Previous studies from other countries 
reported that the prevalence of chronic sputum varied from 1.2 
to 13% (2, 8-10). In a cross-sectional survey by Mahesh et al. 
(10), the prevalence of chronic sputum was found to be 1.2% in 
India, and significant association was observed between chron- 
ic sputum, age, and smoking in 4,333 adults aged more than 40 
yr living in the rural area of India. In another cross-sectional 
survey by Cerveri et al. (8), the prevalence of chronic sputum 



was 1 1 .9% in Italian people aged between 20-44 yr, and the sur- 
vey showed that gender (female), smoking, and low socioeco- 
nomic status were significantly and independently associated 
with chronic cough and sputum, with current smoking being 
the major associated factor. The prevalence of chronic sputum 
in the present study was in the intermediate range (6.3%) com- 
pared with other countries. 

Increasing age was found to be an important factor associat- 
ed with chronic sputum in our study, probably reflecting a high- 
er prevalence of diseases associated with chronic sputum, like 
bronchiectasis, and a longer duration of exposure to other risk 
factors. The prevalence of chronic sputum of 8.7% seen in sub- 
jects above 70 yr was less than the prevalence observed in an- 
other study (2) that included subjects above 65 yr, but more 
than that in the Indian study (10). 

Current smoking was found to be an important association 
identified in this study for chronic sputum, and both light and 
moderate to heavy smokers had a higher prevalence of chronic 
sputum than never smokers. A dose response relationship (as- 
sociation between amount of smoking and chronic sputum) 
was observed in multivariate analysis, when the amount of smo- 
king was included as a variable (data not shown). Previous stud- 
ies (8, 10, 18) have demonstrated that smoking is a major risk 
factor for many respiratory diseases and symptoms with a dose- 
response relationship. This supports that smoking is an impor- 
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Table 2. Associated factors for chronic sputum in the univariate analysis 



Variables 


Classification 




Sputum more than 3 months 




Prevalence rate (%) 


Odds ratio (95% CI) 


P value 


Anp 


40-49 


5.0 


1 


0.001 




50-59 


6.0 


1.208(0.918-1.588) 


0.177 




60-69 


6.6 


1.325(0.998-1.760) 


0.052 




> 70 


8.7 


1.808 (1.355-2.411) 


< 0.001 


Sex 


Fpmnlp 

i ci i idle 


3.9 


1 






Male 


9.4 


2.517 (2.051-3.089) 


< 0.001 


education 


Elementary school graduate & under 


K ft 
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5.6 


0 875 (0 569-1 3461 


0.544 




Skilled agricultural, forestry & fishery workers 


7.8 


1.250 (0.826-1.892) 


0.292 




Plant and machine operators & assemblers 


7.2 


1.143(0.745-1.755) 


0.540 




Elementary occupations 


6.9 


1.096(0.713-1.685) 


0.677 




Unemployed 


5.8 


0.914(0.638-1.310) 


0.624 


Type of house 


Non-apartment 


6.4 


1 






Apartment 


6.3 


0.988 (0.811-1.204) 


0.906 


Smoking status 


Never smoker 


3.7 


1 


< 0.001 




Past smoker 


6.1 


1.675 (1.284-2.186) 


< 0.001 




Current smoker 


14.5 


4.378 (3.489-5.493) 


< 0.001 


Amount of smoking 


Never 


3.7 


1 


< 0.001 




Light 


6.5 


1.786 (1.326-2.405) 


< 0.001 




Moderate-heavy 


11.9 


3.488 (2.803-4.340) 


< 0.001 


COPD 


No 


5.2 


1 






Yes 


11.9 


2.580 (1.991-3.342) 


< 0.001 


Tuberculosis 


No 


5.9 


1 






Yes 


12.5 


2.266 (1.650-3.111) 


< 0.001 


Overall 




6.3 







CI, confidence interval; COPD, chronic obstructive pulmonary disease. 



Table 3. Associated factors for chronic sputum in the multivariate analysis 

Sputum more than 3 months 



Variables 



Classification 







Multivariate odds ratio (95% CI) 


P value 


Age 


40-49 


1 


0.013 




50-59 


1.315(0.962-1 .798) 


0.086 




60-69 


1.349(0.944-1 .928) 


0.100 




>70 


1.954 (1.308-2.917) 


0.001 


Sex 


Female 


1 






Male 


1.198 (0.813-1.767) 


0.361 


Smoking 


Never smoker 


1 






Past smoker 


1.312(0.834-2.064) 


0.241 




Current smoker 


4.496(3.001-6.734) 


< 0.001 


COPD 


No 


1 






Yes 


1.483 (1.090-2.018) 


0.012 


Tuberculosis 


No 

Yes 


1 

1.959 (1 .307-2.938) 


0.001 



CI, confidence interval; COPD, chronic obstructive pulmonary disease. 

tant factor for chronic sputum irrespective of geographical lo- 
cation as well as other smoking-related diseases (10, 19, 20), 
and that smoking cessation should be encouraged in subjects 
with chronic sputum to relieve their symptoms. 

COPD was significantly associated with chronic sputum. It is 
well known that chronic sputum is one of common symptoms 
in COPD (5). Chronic mucus hypersecretion was considered as 



Table 4. Pulmonary function parameters according to chronic sputum 
Without chronic sputum, With chronic sputum, 



Variables 



Mean + SD 



Mean + SD 



P value 



FEVi, liter 


2.37 + 1.07 


2.28 


+ 1.19 


0.094 


FEVi,% predicted 


81.73 ± 32.23 


74.12 


± 35.48 


< 0.001 


FVC, liter 


3.06 + 1.36 


3.07 


+ 1.58 


0.859 


FVC, % predicted 


82.07 ± 31.8 


76.36 


± 35.63 


< 0.001 


FEV,/FVC ratio 


0.69 + 0.26 


0.62 


+ 0.29 


< 0.001 



SD, standard deviation; FEVi, forced expiratory volume in 1 second; FVC, forced vital 
capacity. 



a marker of airway inflammation (1, 21). Sputum production 
has been shown to associate with cellular and structural com- 
ponents of inflammation in COPD (22). Also, it has been con- 
sidered as an important indicator of respiratory morbidity and 
mortality. Vestbo et al. (1) reported that chronic cough and spu- 
tum production were associated with an excessive FEVI decline 
and increased risk of hospitalization because of COPD. These 
symptoms were associated not only with increased mortality 
risk (23, 24) but also with exacerbations of COPD (16, 25). 

Current tuberculosis or history of tuberculosis was indepen- 
dently associated with chronic sputum in the present study. We 
speculated that these are probably due to inflammation of re- 
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spiratory tracts, complication of tuberculosis, such as bronchi- 
ectasis (26), extensive pulmonary destruction (26, 27), and chron- 
ic pulmonary aspergillosis (28). Other risk factors or diseases 
can be also responsible for chronic sputum in the community. 
For instance, underlying respiratory diseases, such as rhinitis, 
sinusitis, asthma, bronchiectasis, or cystic fibrosis can cause 
chronic sputum by increasing mucus production (29-31). More- 
over, comorbidities such as gastroesophageal reflux, diabetes, 
cerebrovascular disease, neuromuscular disease can cause 
chronic sputum by increasing risk of pulmonary aspiration (32, 
33). In addition, biomass fuel exposure in rural area is associat- 
ed with diverse respiratory disease that can cause chronic spu- 
tum (34). However, KNHANES V did not obtain enough infor- 
mation about various underlying respiratory diseases and co- 
morbidities. This is one of our study limitations. 

Accompanying symptoms of chronic sputum, such as chron- 
ic cough, increasing dyspnea, and increased sputum volume/ 
purulence should be investigated, because these symptoms 
can provide important clinical information about pathology in 
the bronchopulmonary system (29, 35). However, we could not 
describe other symptoms except chronic cough, because KN- 
HANES V did not obtain information about other respiratory 
symptoms. This is another limitation of this study. 

Baseline dermographic characteristics of all subjects aged 
> 40 yr in KNHANES V were similar to those finally included in 
the present study. In addition, age, tuberculosis, smoking, and 
COPD were also significant risk factors for chronic sputum when 
we analyzed the data from all participants in KNHANES V These 
results suggest that sample selection bias was not meaningful 
in this study. 

This study has several limitations. First, we could not evalu- 
ate all age group because the spirometry and respiratory ques- 
tionnaire were performed only on adults aged > 40 yr. Second, 
KNHANES V did not obtain enough information about under- 
lying respiratory related diseases, comorbidities, and accompa- 
nying symptoms that can be related with chronic sputum as 
mentioned in the above paragraphs. There is a need for studies 
to identify more various diseases and factors other than COPD 
and tuberculosis responsible for chronic sputum in the com- 
munity. Finally, given the cross-sectional nature of the surveys, 
we were unable to determine causal relationships between ch- 
ronic sputum production and other independent variables. 
Their causal relationship should be verified in future longitudi- 
nal studies. Despite these limitations, this study has powerful 
strength, because the subjects of the current study are repre- 
sentative of the general Korean population. 

In conclusion, our findings demonstrate that the prevalence 
of chronic sputum in the Korean general population is in the 
intermediate range compared to other countries. Current smok- 
ing is an important preventable risk factor identified in this 
study, and efforts towards smoking cessation are important for 



respiratory health. Furthermore, major respiratory diseases, 
such as COPD and tuberculosis, should be considered in sub- 
jects with chronic sputum. 
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